We determine the possible types of translation divisible designs having equal block sizes; we also describe the partitions of their translation groups.
INTRODUCTION AND DEFINITIONS
Examples of translation transversal designs (for definitions see below), are given in several articles, f.i. [5] , [10] , [14] , [15] . In this paper, we show that there cannot exist other types of the (more general) translation divisible designs with equal block sizes beside those already known.
DEFINITIONS (CF. [14]). (a)
A translation divisible design, as well called translation group-divisible design or divisible translation design, is an incidence structure (~, 00), consisting of a finite set ~ of elements (called points) and a set 00 of non-empty subsets of ~ (called blocks) such that (i) Two different points lie on at most one block.
(ii) There is a partition of the point set ~ into disjoint classes such that two points P, Q are joined by a block iff they lie in different classes.
(iii) There exists an automorphism group T of (~, ~), called translation group, which acts regularly on ~ and has the following property: (c) It is well known that all point classes of a translation divisible design contain the same number s of points. In this article we consider only translation divisible designs whose blocks have equal size k with 1 < k < I~I (and 00 ¢ 0), so-called non-trivial
REMARK. In this paper we do not exclude the case k = 2.
1.2. DESCRIPTION BY PARTITIONS (CF. [14] , [1] ). (a) Let G be a finite group and 7T an (s, k)-partition of G, i.e. a set {Go, ... , G r } of subgroups of G such that (i) U:~o G; = G, (ii) G; n G j = {I} for all i,j E {O, ... , r} with i ¢ j, (iii) IG;I = k for all i = 1, ... , rand (iv) IGol = s. We define an incidence structure .j =.j( G, Go, 7T) in the following way.
(1) The points of .j are the elements of G.
(2) The blocks of .j are the co sets Gjx for i = 1, ... , r. 
In [5] , examples of this type of ITO are given for s = pa, k = pbh with prime p, bE {l, ... , a -I} and hl(pa -1, pb -1).
Among these, there are as well the ITDs constructed in [14] . (For the groups in discussion, see for instance [9] p. 177-214 or [7] p. 260-287). Defining In the second case (or if T == PSL(2, q) and s = 1), !J would be a translation 2-design and Tap-group (cf. [13] ). So, we have reduced the case T==PGL (2, q) to the following situation which includes the case T == PSL(2, q).
(K, H) is mapped onto K o , and the components F(K, H)uK
6. Let H be a group isomorphic to PSL(2, q) with q = p" ;",4. Suppose there exists a partition p={Ho, ... ,H,} of H with r;",l, s:=IHol-,l:.1 and 1-,1:.1H;IE{k,kd-l } (for j= 1, ... , rand d:= (q -1, 2}) . In H, there exist ~q(q ± 1) cyclic subgroups of order m = (q =F 1)r l (cf. [7] p. 285). Assume they all were contained in Hi (for an i E {O, ... , r}); then IHd;",~q(q±I)«q=F1)rl-1)+1 and 7. The only case left is G == Sz(q), the Suzuki group with parameter q = 2r2 and r = 2".
As follows from [12] p. 410, a partition of G always contains components of order q + 2r + 1, q -2r + 1 and q2. So, this case is not possible either, and our theorem is proved. We still have to give examples for the existence of translation divisible designs which are not TIDs. So we draw attention to p-groups and to designs of type I.
FURTHER EXAMPLES
(a) Let .j be a 2-design with A = 1 and transitive translation group T (cf. [13] ). By deleting one parallel class of blocks (and letting the point set unchanged) one gets a translation divisible design with k = s = pd. Such a divisible design will not be a TID iff I TI > p2d. There exist examples with abelian or non-abelian groups T. This shows the existence of TIDs with elementary abelian translation group and parameters s = q' and k = qd for every prime power q and every d, tEN with 1 < d < t.
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